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^ <i X. /c jgs *4 ^ rtfe A c c *5 1 ^ r . 

lulBTklPliR ^ > ^ (D/kl43&5SieiS*(4-C^ ^ C <b ^t^U 

[IS:^^6 ] B9fBj^^4:^:^^mcclE:;J$^J^aI/^';^•::^^^i^ 30 

IBE:^M^Sl/^';^:r©^§aS^c»-:^l^r^5^-r-6C t^n 

^tr^m^m i cciBiScDji^5pfm?tes^;=^7"A. 

^m^. ^^^iB^^';^:/f^r^aI^mcc<^: ^ B?iaAnfflJi mam 

CO 0 0 1 ] 

(icmri>, 50 
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[0 0 0 2] 

[0 0 0 4] C(Oia^. @t*ig^T-M^C>r:t>3ii^tt^ 

mx^mmm:mc^i^^fi^o confab, mnrnm^^co 
msmntf^ict. 7K^^^<^^. 

[0 00 5] C(DJ:'^(fCtf:^mm[^(iC^^0fc7i<.f)K & 
[000 6] 

0 0 0-9 09 5 4-^i2^fRCCii. j^#4^j1fe<D:<7;^di£lS* 

xL^^\ mmm^fbmutf::<^mm^tixo^^ct 

[0 0 0 7 ] \^i)^Lr^i)^h. CCD^'^^CgftiJ^*]^*^ 
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[0008 ] :^mM^t. ccDj: ^ r^mMj^^cms OXU 

[0 009] 

•fe > J: -2>SmiS*i4tfetH35^ * o /c^^^.r miiHgpai 

[0010] m2(o^mv{t. mnE^^^i':^mw^mt. 
[0 0 1 1 ] mscomnviit. mn^^^Jiy'mm^m^t. 

[0012] m4(D^BMv{t. mM^mw^mm^mimm 

[0013] mb(D¥^m^^t. 8^iB>'^V^:r^^J^aI*l8«. 
[0014] meo^m-citt. mimntf:^WiS&i^Kt} 

[0015] mio^m-v^t. mn^^^jv-^mm^m^t. 
[0016] mscD^^mvitt. mimnmoxamtm 

[0017] rnQo^mxtit. miEmmcomamcom 

[0018] 
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jR 5? > ^ O7k30i^:^ccSFtu 2 nr L/ ^ '5 fi 5? 

[0019] 02oi%?3r«. WiiimmmPtii7.m} 

20 [0 02 0] mao^HjrJi. »4;^'::^/E;^:0^;^mffi« 

[002 1 ] mA(omRn\x. Wim^mtmrnmrnm 

-So 

[002 2] m5<D^?ar«. j|«*4m?lfe<DtH;^jmE;&57t 

So 

[002 3 ] ^6<Dlfe§Sr{i. la^aB$pJt3:JE;^J^iJfflI^^';^ 

[0024] Il7(^>^0^r6i. E:^S^J^^7^'>'^>^<D#l§S 
50 Ji^y(0^t^mtfmi3:^K^(Dm('a^. ftm!^^^:k^< 
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APPJ imnfflij (TS^m) cc^n^tiii^a 

[0026 ] ® 9cD^qSr«. «Sf4@cDtaPffiiJ<Dgfffi>'>' 
^iai§PSSJ:»9fcA^< O/cOr. APfflJiUPffliJco 
j8S*4ffimPfflJcD«J*4:«/x<DE;ti3&5(g<i5:o/cCi 

[0 02 7] 

[ 0 0 2 8 ] 0 1 (fat. m*4m?ife'>X7*ACr)±<*«^^ 

[0 029] immmiy^^r^j^o^ummM:^ 
n-s, cnccj:*). fiSit4«i2r>r:t>{bL//c*^:!&^@it 

[0 030] ii^mnm ^i^^Akt. -^mmoa^mfj:^ 40 

[0 03 1 ] «ii8SH 6 CC:teCir j^t4^rtfex 5? 50 
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ti. jg5*4ffi2cc«*&$n^j^.f4;^';^<7>E;^:^^itM^n 

[0032] J^.5f4®2TacDj^l4;y:5^fiS3S«. SaS^g 

^8?&sg8;&^li. i$^W(D*^:^;:^(i. JStESl OCC^*^ 

[0 0 3 3] j8Sf4S2±SScDj^5f4:^;^i?^KCC^^*(pIiR^ 
g 2 0 A is /c«SI4S 2 T2S<D«S*4:^XSm(c tiTkll 

sgi 0 A. 1 0B». mnm^i ^^-r hm^ii :^ 

[0 034] KmWL 1 1 ;^m:0^6KOiA^/c^M^ 

[0 03 5] mim^3<DTm.(o^m^\t. ymu^ 

gi 3*^i:^>'J^al^^o^>rl Am^cm^^^t. 

A#l 5ffliJtC|^:;!^^^S£Sg<htC^rfSUrc^^o ^hSA# 
1 5 7&^B?[;6nrii^<b^K:«. 

4{iij«:^30^n. *iHiiRggi 3{c*>c>r*^^^*$n 

T;&^6. E;^Mffli>'>'^u:/l 4^aor:Ac^CCjSfttH3n 
-So ccoit^. ffi;^$^J®I>'^';^>^l 4C7>|§gc7)i^gBCc<j:-Q 

^1 5TSS<Djsr£gi otc^i^r. mnmiZtf^hco^m 

[ 0 0 3 6 ] S 2 {C«. 7jc|plJRigg2 0 A<D«^^/t^ 
•To 

[0 0 3 7 ] ±aiLi^cJ:^&C. J»J4@2CD±«iTSfeO 

mMi^ :^m.mc\t. ^n^ti7kip|jR^a2 o a^ 2 o b 

IeliR^g2 0A. 2 0 B^3:±<IU«cDfl}3g<DfecD-C^ 
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[0038] immm.2 o a«. ±m(omMii7.ms& 

[ 0 0 3 9 ] ^5S2 3 Sfen^^f^tCBSta^CCie^? 

nfc^WL(o{kmnm.2Ai)m^hti^. cn^c^ftwo lo 

2 3rt&C^^0/c*«. ^K2 3(DMMU/cJS®fccfcO' 
^4612 b^fEoTiSn. tS?>i?P2 6*^6*liliR^> 
^^2 TJClplJR^n^o *(§iRi^>^2 7F^tC[plJR$n/c 
^K2 8(D;1<fii«. *l4-fe>1:^2 QCCjcOft^tU^n-So 
[0 04 0] *Ii|it5?^>^2 7<D*TSI5K:«. :$?>^7gt 
tHP3 O^^m^n^o C<D^>t>gfmP3 OCCtJ. gp 

>^3 1(DM±B#CC». *2 8«*|E|iR^>t5^2 7F*9{CBf 

[0 04 1 ]H3CC«. *lliRSia2 0A. 2 0BtCfiS 
^6n/cgf^iJ/^'J^:/3 l ©pgB?S^JiScoi5n.S*ia^ :7 n - 

[0 04 2] c<oj^)\^':fmmumu. immm2 0A 

<omW^)\^':f^ 1 *liIiRi?g2 0 BCDgp^i>'^';^:/3 
n-^Cc^lit:. ^^B#raS (W^ti 1 0 m s e cS) 30 
[0 04 3] :^'ry^S l-c«. -5^©^-/ ^fii 

S2fcii^. or^nti;?;^'';^ :7*s4ccjit?, ccr. 

[0 04 4] X7"';.:/S2'C«. ^^)\^':fWiWL^^f)m^ 

gfi±i/>vi.:/3 i*^^<^)gas (m^^dfep^) r-gg 

[0 04 5]— Xf y:7*S4r«. >'^'>^^:7'ffl±#^ 

>''S5rti. *IbWX^>^2 7|^07k2 8(D7k{4Hw^ 

[0 04 6] :^7^'>^S6'C«. Xf^ry^S 5t?iti'JL 
/c7K(4Hw3^«i|l]i5*fiL i mH\^J.±.X;hhti^^f)^^n 
^"T-So CCD«StCj:0. 7k(4H*^S?»iK7K(4L i mH 

JC. abe>:^^Di?)9ii66n-Cl^'&W»!ffi i n i t T^^^ 50 
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[0 04 7] -olfK. ^f*«|J^j:f^fflCCOl^r|ft0^-r'5o 
[0048] j^mrife^^:^r'A«. j^3f4m?fe>^^ 1 

<omm2^cAimnm^:^^Afph(D7^mii:^ mm^j 

mm:^^v ^ 1 <D±TiJS^ciBS$ti/c:*|pliRSIg2 0 
A. 2 0 B-CHjR^n-So ccDJ:^cc. j^l4®itk;^ ^ 

^l©±S£<bTiJfetC7KllliRilS2 0A. 20B^mi^ 

■rn?&>©*iaiR^s 2 0 A . 2 0B«:fgiicc[iiiR$n 

[0 04 9 ] 7K[sIiR^®2 OA. 2 0 BCC^Jl^rti. 1? 
88 2 2 &cS:t:f 6 n/cf±^ *3 2 3 (C J: 0 6 

^P2 6^a-:>r. 7KIiliRi5f>^2 7rt&C|llJR$n-5o 
TkElitX^ > ^ 2 7 p*itClpIiR$ti/c*2 8 SfUl>'^';^:/ 
3 1 (Dl^mcc<i:0^>^gPffiP3 07!i>6gpaj5n^. C 
ti^cj:0. *2 8<D*{4;&^t$?>^^P2 6. <g^4a2 5. 
$6tC«l?K2 2{CiE'C^Lr. TfcaiRSIS 2 0 A . 2 
0B;&:*^j^*4;^'xS^i§ffliKc??^nfflL/rL^o/cD. Tklil 
iRSa 2 0 A . 2 0 B or>*^^*tiffi>&^{ST L/c 0 U 

[0 0 5 0 ] gft^>'^';^:7'3 Hi. 7k{4-fe>if 2 9 J: 0 

Ltcmfkvm±^tl^^ CCr. PafiSlB#M i n i t TCC 

^(D^racc^D/c•orgf^i>'^v^:/3 D^^siss^nri^ 
tj:mmf)K 7kiii4xiia2 0 A. 2 0BCD-en-enccoci 

>^2 7rtcr)7k2 8 7&^%±CCiSl<):x-:?rL/S5B5tC. gp 

[ 0 0 5 1 ] CODJ: ^cc. gf^l>'^v^::/3 1 (DlijSScSiJiai 

>'l':/|gft;0^6gaiSB$ra l n i t T5!»^M3^L/cC<bCcS-^ 
C^mtf^n. 7K{4-fe>1^2 9CcJ:-5>ig7kfi«^U<t^i«i 
UBi^fclltf^ti'So C(D/cd6. *2 8 7:>sgptH/^*;^>^3 1 

SmccJiS-e^^cD-C. ;+:liliR^>:^2 7f^cD7K2 8;&s 
i»< ^^coT L^Omrcc. iii^ccgPi±J^^';^:/3 i 
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^-So iyfcf)^-yx. 2 ^mM^ ^mAiJ :^mm 

[ 0 0 5 2 ] 04. 0 5k:«. 'i^m^(oWomMmi^ 

[0053] C (DHjftJBSgti. IMm 1 --^ 3 <D|life0 

[ 0 0 5 4 ] H4«, Smi^^'>»l/:/3 1 ©gaffl©JfflI04!vli 

[0 0 5 5] X7"':.7*S 1 l'-;J^r*'>7'S 1 5r«. ^ 
n-en03©X'7=' >:/S l-':^f- :^:/S5<DjaM<!:|^Hi 

t^itccti (X'r'>:/Sl 1) . ^VV:/mm^^^^L 

{TsT-vZfS 1 2) . w^^^-^To^mniyX. 

tt. ^^Vl/>^B3±^^^^L (>^7" :^:/S 1 4) . ^kfiH 
[0 0 5 6] Tsf^yV'S 1 6r«. a:^-fe>1f8(CJ: 

;^oBE;'3PH^n-a'J-r'So 

[0 05 7] ;:^f*-;/7's 1 ix\t. :^f'yy'S 1 5-eit 

S 1 8tcjl;?f. »«IJi5:*:{4L i mHkl±xrjiliitiitt. >C 
x-y >^S 1 Qtcjitfo 30 

[0 05 8 ] :^y''jy'Sl SXlit. ::Kr^yy'S I 6XiY 

mLtcmntf7.sjjPH(^m<ii.>xmtmmf (ph) 

ccopssiB^raf (PH) ^jsm^^-^Totc 
^gt^r-YvTotco^&sSL/r. ;v-^>^*?T 
[0 05 9]a5tC». tmij:^mtiPH^mr^i.^xm 

tmm^mii>^fcify<om^f (ph) cd— m^ts-To c 
6<Dmm) (^cmux^m^ti^o 

[0 06 0 ] S/T^5n^J:^(c. j^J4;0'XE;^PH;!;5A 

n i tTo) {^O^c^^^n. SPW^^';^':/3 UiPaSc^ 
tiJ^rC^o cn(cj:0, *IolJlXSS 2 0 A . 2 0B^iS3l 

j&^jMfifeur 0^ ^ ct^m±x^ -So 
[006 1 ] -yj. mmtf:^Kt}PHf)^i^m.E.i^:x±(Dm 

gajSaBtpa<tbror3^cCC^fii7&5g:^$ti'2>>&i, c so 



i^Ba2 0 0 2- 1 242 9 0 
10 

(0^mm^mM:^':^Bt}PHy)^:^^<tj:^^itm< ^ti 

c<Dj:'>^cmmmrs^mm^m^mntf:^K:t)PH 

(omi^i,cbfc^^-:>xm<'r^mt. gfW>'^';^':/3 l(om 

m^mCX^tllit. 7KlliR^g2 0A. 2 0Brt(DjKM 
:^'>^E^7>&iA^CHii\ ^>^SPaia 3 0*^60*2 8 

[006 2] t<±cr)<fc ^cc^ts^jSioff^ss-c^i. igmmm 

cc#t*&$n'Sj^*4:^'XEE;^PHCcu/c;!>^or 
gtl±i^^VU:/3 lcr)iiJ5tB$FB^:i{>5^^5n^or)r\ SfUl-'^'>^ 
:/3 lOiara^WSitcSfJffll'C^^. «S3^:tfXBE 
tiPHi)m<. ^>^gPHin3 0;5>6C7)*2 SOgftHiS 

;L'r/'3 Hi. *lHliR^>^2 7rt07K2 8 5{)^^:^(Cgfai 

tan 3 0 e>fi!cffl 3 L ^ ^ c <!: «>^cC(.ic 

[0 06 3 ] 06. mi^CU. *J^0^C7)$5CCffe<Z)||]ffi 

[0 064] c(om^oymmt.. ±12^4 . 0 5 (omn 

^mtimiyX. gP^fJ>'^'>'^:/3 i(Di^ScB$r^^»J4mrte 

^ 1 (DmtimtiP'^^&^^>x^-r^}^.xmtji 

[ 0 0 6 5 ] S6«. 9Fta/^';^:/3 1 <ommum<o9!}M 
^JE^^f n - 5=* -i' - h 
[0 0 6 6 ] :^x;':/S2 l-Xf*:':7'S 2 5r^^. 

[0 0 6 7 ] X7^'>:/S2 5{cM<Xt^-:;:7*S2 6-C 

[0 0 6 8 ] X7">:7*S2 7t?t3:. :^y^v'y'S2 bX%)i 
#JLfc*fiHw7&iSlgiil*fiL i mHJlU±'C&'S>3&iS;&> 

S 2 8 Jcji^, S?gig*{4L i mHJ&l±-C^j:C:fntf. X 

[0 06 9] Xf":;:7'S2 8rti. Xr''^y'S2 6rit 

S'JL/cj^l^mtife;^^ ^ 1 cDHl;^?ll;^PWtcS-:Ji^ri§ 

]KB#rag (pw) cosaB^fflg (pw) * 

XT'ty:7's 1 9^^. 2issa?>rvToK: 0^19:^0 

[0 07 0] S7CC«. ±iB;5^ S 2 8tC:teC^r. 

«S*4mffex ^ ^ 1 <Dm;t;^;t» PWtc»-:5iirBaiSB$ra 

4r^(!5?)^/c(5^)(DMSJg (PW) (0—m^9rs^o 
[0 07 1 ] lll^$n^J:^CC. PSjRBSpa 

(ommm i n i t t o > -J ^ 1 <3!)m;^; 

p w^o^JiA-r -6 onr ^ < j^c cfc ^ &cg:s 5 ^ 

(fc/cO. ±RS<!:TKRiC*slir{illlS-^<h$47'5) . C 
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[0 07 2 ] co:>x^(^c^ (omti^ 
[0073308, 09 tctj, ^m^co^ ^(tCtkomM 

[0 074] C(DmM(DmMfit. ±fB04 . m5<omM 10 

[ 0 0 7 5 ] 06«. g^ttJ/^';^:/3 i (D^muwomm 
^jiB^^'r p - ^ 1- - h r -So 

[0 07 6] C©/^•;^ypaM*lJ^5It?«. ±IBa4(D^^';^ 
8Cr>«3;ilrt§:i&5. ^n^n04C[>;^'r 1 6 , Xf* 

--Xv^v:/S3bX\t. -eti^n04(D;^-r -^t^'S 1 1 
-'X'r';.:7*S 1 5<h[Hl^CD«aS75^^tf ^n. ^/c. Xf- 
!:;:7'S3 7. 3 9 ^tl-enXr :7' S 

17. :^f^v':fsi9tmm(Dmmi>^mn^tih. 

[0077] X'r-:/:7'S3 5 CC^< Xt-:; :7*S 3 6 

JE*S^J^aI^^'^^:/5c^)^ilSHVO^t^-?l'JL/r. xf- 

:/ S 3 7 Kit tPo 
[0 07 8 ] Xf-'y :7*S 3 7<D*iJ^-C*aHw;:^^Sig]S 
*(4L i mHtt±r*ntf. X-r ^.:7'S3 8 6cii^, X 

•7-s 3 bxnmLfc^msLHvo^mr^i^xmwLm 30 
(Hvo) ^^mb. ccomwimmh (hvo) ^ 

[0 07 9] 09CC(^. JiifiXr- ^tT'S 3 8&C:foCir. 

JE:tf$fJ^aI>r^';^:/ 5 ©^gasH V o cca-ijc ^ riajscB^r^ ^ 

^«)-2»/c«)(DRI»h (HVO) <D— fi^i^^fo 
[0 0 8 0 ] 0in?n^J:^tc. l^jjSB^r^ 
ODWKBffl i n i t T o ) mUWifk:^^ ^ 1 cr)tU:t^ 

[0 0 8 1 ] c(Dj:^(^c^ E.timm^oi'y'bcD^mmH 
w>'^';^:/3 Komm^&^m^cmmx^ 

[ 0 0 8 2 ] 0 1 0 (fCU. :^mM<0^ ^CCffeOHSfecOfl^ 
.®{C*5C:r-6*l51iR^g2 0 A. 2 0B^^-ro 
[0 0 8 3 ] C(DmM(OBB^t. 7K|Dli|X^a2 0 A (0 50 
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10(A) CC^T) (DgftB>'NVUy3 1 ACO:^^B#mffl 

m^K^'h. *iiiiu^S2 0B mi 0 (B) dCTjkr) <d 

ymW^>\^':f3 1 B cD^I§^PanMS^;Ac# < U/cfecD 

"C. CCD.^^^.l^^CCOc^rCJ. 7KIiliRilg2 0 A. 20 B 

ifecc, ±Mm2(omM<oBmtw\im<Dm^^i^-yXi.^ 

[008 4] C0!)J:'5CC7K[pIiRSa2 0B©gf^l>^^V^>^ 

3 1 h(D±m^mnwm^±^ < vfc(o{t. wrosa 

cci: ^„ j^>4mrtkx ^ ^ 1 T^(Dj^j4^'x&i. mm 

^ 1 ±?iSOj^l4:^x J: 0 feE:^3&^ffi< Ajrori^^or. 
*|DliR^a2 0Al^^«^al-r^j^.l4:^'xa:0*>. TKlHtR 
^82 0 BP^^mMr ^mmtJ :K(Oijt^S.Mm< ts: 
^„ c(Ofc^. ^f^i^^';^:/3 l A^gttH>'^';^:/3 l BO 

papffifaj&^inDr&ti^. spi±j>'N*>'U:/3 1 hti^honm 
9pai>'^vi/:/3 1 Bi)^h<onmmj^n^^<u-yx 
u^^o -ecr. gfm>'^';i/>^3 1 B(o±m^mimm^ 
nm^^)\^':f3iA<o±m^^nmm^^hm<r^o c 

ti(fC^^. |HlGraSK^ra-C(DSPm>'N';U':/3 1 A*^e)CDgf 

mmtmih^'^^iy'3 i B?!?^6CDgftHs^BS[5iD<'6iHc 

r^'5C[)-C. SPtH>'NVU:/3 1 A<i:3 1 BXmtSlJ^f&^m 

c(tcvxmmr^ctf>^^mtrj:^. mm^mmitx^ 

[ 0 0 8 5 ] 0 1 1 tC«. *^BJ<D$ e>&Cffe(D*ifeCDff$ 
^^C:foC:r^7klpliRSa2 0 A^^-To 

[008 6] C(Dl|jfe©0Sifci. ±iB0 1 --03 <0^iS 
©ff^?l8<bi:bl8Ur. tKEiRSIS 2 0 A , 2 0BCC4at:f€» 
*^4'fe>1^2 9^. iS7K{4*^a-fe>1^4 0Cca^g|x./c 

[008 7] ^S*fl[tftt^■fe>1:^4 0«, 
/ctS4 1<t. CCr)fif4 mtCiRg5n/cr^^4 2 tR 
[p|jR3z>^2 7 J:aJCcSg$n/cX>r ^ 4 3 <b 6 i^j: 

CCjif -5 i . *®^c:?^;&>^ri^^ 4 2 t&^x >f y ^4 3 ccS 

[0 08 8 ] C(DJ:^tC. ^:^03(7)7K{4-fe>1^^i. —r> 

(DmmiSyi<^iiL(D^^^mL^^i><DX^ti\i:£J;:i.>, Otc 
[0Scd@Wj:I^b^] 

[SI] :^^m(om^mmi^cidVf ^hm^Wi^iy 2^ 

[02] [mD<7KiiiR^a©«^^m-r0r«)€>o 
[03] mc<nm^^)\^-:f(o^mmm^n--^yu-^^^ 

ia^i»^^-r :7 u - ^ -t^ h ^ o 

[0 5] m\:^<w^ii:^sj^tmmj^>\^^<omnmmt 
[0 6 ] ^:^Bjo$ h(icm(Dmmmm.^ci6\if ^mw^ 
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IMS] :^mM(D^ fb(fcm(DmM(Dmm(fCi6i^i>mm^^ 

;u:7'(DraM*ijap^^-r 7 a - er^ - h r * ^ o 
mi I] *:^?aco$6JCffe<OllJfe©ff^SS«:*$l:f^*(pI lo 3 1 
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1 mmmm:^ 
3 wAmm 

7 fliiS^K 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
cell system capable of properly draining water 
from a water recovery tank, in a fuel cell system 
provided with the water recovery tank for 
recovering water produced in a fuel gas passage. 
SOLUTION: This fuel cell system is provided with 
water recovery devices 20A and 20B in the 
upstream and the downstream of a fuel electrode 
2 of a fuel cell 1 , and the water produced in the 
fuel gas passage (circulation duct 7) is recovered 
in the water recovery tank 27 of the water 
recovery devices 20A and 20B. A drain valve 31 
is mounted to a tank exhaust port 30 of the 
water recovery tank 27, the drain valve 31 is so 
controlled as to be opened when a water level 
sensor 29 senses a reference high water level, 
and closed when a predetermined opening period 
elapses from the opening. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel cell system equipped with the fuel cell equipped with the fuel 
electrode and the oxidizer pole, the water recovery tank by which the water in fuel gas 
passage is collected, and the draining valve prepared in the exhaust port to the exterior 
of the water in this water recovery tank At least the water which detects that the water 
level of said water recovery tank is criteria high-water level A sensor, When at least this 
water has the criteria high-water-level detection by the sensor, said draining valve is 
opened wide. The fuel cell system characterized by having the bulb control means which 
stops said draining valve when a predetermined released time shorter than the time 
amount taken to carry out whole-quantity discharge of the water in said water recovery 
tank from disconnection of this draining valve passes. 

[Claim 2] Said bulb control means is a fuel cell system according to claim 1 characterized 
by determining said released time based on the fuel gas pressure in said fuel gas passage. 

[Claim 3] Said bulb control means is a fuel cell system according to claim 2 characterized 
by shortening said released time, so that said fuel gas pressure becomes large when said 
fuel gas pressure is larger than atmospheric pressure while setting said released time as 
0, when said fuel gas pressure is below atmospheric pressure. 

[Claim 4] The fuel cell system according to claim 1 characterized by determining said 
released time based on the output power of said fuel cell. 

[Claim 5] Said bulb control means is a fuel cell system according to claim 4 characterized 
by shortening said released time, so that the output power of said fuel cell becomes 
large. 

[Claim 6] It is the fuel cell system according to claim 1 characterized by said bulb control 
means determining said released time based on whenever [ valve-opening / of said 
pressure control valve ] while equipping said fuel gas passage with a pressure control 
valve. 

[Claim 7] Said bulb control means is a fuel cell system according to claim 6 characterized 
by shortening said released time, so that whenever [ valve-opening / of said pressure 
control valve ] becomes large. 

[Claim 8] The fuel cell system of any one publication of claim 1 to claim 7 characterized 
by the entrance side of said fuel electrode and an outlet side being alike, respectively, 
and at least said water recovery tank, said draining valve, and said water being equipped 
with a sensor, and controlling the draining valve of said entrance side and outlet side by 
said bulb control means, respectively. 

[Claim 9] The fuel cell system according to claim 8 characterized by making full open 
opening area of the draining valve of the outlet side of said fuel electrode larger than the 
full open opening area of the draining valve of the entrance side of said fuel electrode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell system. 
[0002] 

[Description of the Prior Art] By supplying the fuel gas containing hydrogen to a fuel 
electrode, and supplying the oxidizer gas (air) containing oxygen to an oxidizer pole, 
hydrogen and oxygen are made to react electrochemically and a fuel cell carries out 
direct conversion, and it is excellent also for environmental protection while high 
generating efficiency is acquired, even when it is small-scale. 

[0003] The solid-state poly membrane which is an electrolyte is put by the fuel electrode 
and the air pole, a unit cell is constituted, two or more laminatings of this unit cell are 
carried out, and a fuel cell stack consists of polymer electrolyte fuel cells which are kinds 
of such a fuel cell. The hydrogen supplied to the fuel electrode is hydrogen-ion-ized, is 
diffused in a solid-state poly membrane, arrives at an oxidizer pole, and reacts with 
oxygen. 

[0004] In this case, in order to give ionic permeability to a solid-state poly membrane, it 
is necessary to give moderate humidity to a solid-state poly membrane, and fuel gas and 
air are supplied to a fuel cell in the condition of having been humidified moderately. For 
this reason, if it is discharged where the residual fuel gas from a fuel cell is able to be 
warmed with heat of reaction, including moisture mostly, and this residual fuel gas is 
cooled by heat dissipation cooling of passage etc., the steam in fuel gas will be saturated 
and water will be generated in a gas passageway. Moreover, water is generated by the 
fuel cell by the electrochemical reaction of hydrogen and oxygen. 
[0005] Thus, if the water generated in the gas passageway is transmitted to passage, 
flows into the body of a fuel cell and adheres to a solid-state poly membrane, the 
generating efficiency of a fuel cell will get worse remarkably. Therefore, it is necessary to 
collect these water certainly. 
[0006] 

[Problem(s) to be Solved by the Invention] The system which equipped JP,2000-90954,A 
with the tank which collects the water in the gas passageway of a fuel cell there is 
proposed. This makes water solidify within fuel gas piping, water is stored in a tank 
through a distributing water pipe, and, thereby, the water generated in piping flows into a 
fuel cell side. And the water collected in the tank is discharged outside by disconnection 
of an exhaust valve in the place which became more than predetermined high-water level 
until it becomes predetermined low-water level. Thus, an exhaust valve is closed in the 
place where water level turned into predetermined low-water level for preventing that the 
water in a tank will be completely discharged while the exhaust valve had been opened 
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wide, and fuel gas will be emitted from an exhaust valve. 

[0007] However, an exhaust valve is wide opened with high-water level in this way, and 
there is a possibility that the closedown of the exhaust valve in low-water level cannot 
be performed appropriately, in controlling to stop with low-water level. That is, since 
water became waterdrop with surface tension and at least water has adhered to the 
detecting element which detects the low-water level of a sensor in many cases even 
when the water in a tank has decreased in number to below low-water level, it is difficult 
to detect the low-water level of water correctly in many cases. And if discharge of water 
is continued while low-water level has not been correctly detected by it, while the 
exhaust valve had been opened wide, the water in a tank will be exhausted, and fuel gas 
will be emitted outside from an exhaust valve. Now, the output power effectiveness over 
supply fuel gas will fall remarkably. 

[0008] This invention was made paying attention to such a trouble, and aims at offering 
what can discharge the water from a water recovery tank appropriately in the fuel cell 
system equipped with the water recovery tank which collects the water generated in fuel 
gas passage. 
[0009] 

[Means for Solving the Problem] In the fuel cell system equipped with the draining valve 
prepared in the exhaust port to the exterior of the water in the fuel cell equipped with 
the fuel electrode and the oxidizer pole, the water recovery tank by which the water in 
fuel gas passage is collected, and this water recovery tank in the 1 st invention At least 
the water which detects that the water level of said water recovery tank is criteria high- 
water level A sensor. Time amount which opens said draining valve wide when at least 
this water has the criteria high-water-level detection by the sensor, and is taken to carry 
out whole-quantity discharge of the water in said water recovery tank from disconnection 
of this draining valve (noting that disconnection of a draining valve continues) When the 
predetermined released time shorter than the time amount which the whole quantity of 
the water in the criteria high-water level in a water recovery tank takes to be discharged 
outside passed, it had the bulb control means which stops said draining valve. 
[0010] In the 2nd invention, said bulb control means determines said released time based 
on the fuel gas pressure in said fuel gas passage. 

[001 1] In the 3rd invention, when said fuel gas pressure is below atmospheric pressure, 
while said bulb control means sets said released time as 0, when said fuel gas pressure is 
larger than atmospheric pressure, it shortens said released time, so that said fuel gas 
pressure becomes large. 

[0012] In the 4th invention, said released time is determined based on the output power 
of said fuel cell. 

[0013] In the 5th invention, said bulb control means shortens said released time, so that 
the output power of said fuel cell becomes large. 

[0014] In the 6th invention, while equipping said fuel gas passage with a pressure control 
valve, said bulb control means determines said released time based on whenever [ valve- 
opening / of said pressure control valve ]. 

[0015] In the 7th invention, said bulb control means shortens said released time, so that 
whenever [ valve-opening / of said pressure control valve ] becomes large. 
[0016] The entrance side of said fuel electrode and an outlet side are alike, respectively, 
and at least said water recovery tank, said draining valve, and said water are equipped 
with a sensor, and control the draining valve of said entrance side and outlet side by 8th 
invention by said bulb control means, respectively. 

[0017] In the 9th invention, full open opening area of the draining valve of the outlet side 
of said fuel electrode was made larger than the full open opening area of the draining 
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valve of the entrance side of said fuel electrode. 
[0018] 

[Function and Effect of the Invention] Although the water collected by the water 
recovery tank is emitted outside from a draining valve in the 1st invention, this draining 
valve is wide opened, when at least water has detection of criteria high-water level by 
the sensor, and when the predetermined released time has passed since this 
disconnection, the closedown of it is carried out. For this reason, since the closedown 
timing of a draining valve is determined without depending at least for the water with 
which incorrect detection may take place on detection of the low-water level by the 
sensor, it is the suitable timing before the water in a water recovery tank is discharged 
completely, and can stop a draining valve certainly. Therefore, while the draining valve 
had been opened wide, when the water of a water recovery tank is exhausted, it can 
prevent that fuel gas escapes from a draining valve outside, and the output power 
effectiveness over supply fuel gas falls. Moreover, since a sensor is the thing of a simple 
configuration of that criteria high-water level is detectable and at least water is good, 
cost is reducible. 

[0019] In the 2nd invention, since a released time is determined based on a fuel gas 
pressure, according to the elimination rate of the water from the draining valve which 
changes with a fuel gas pressure, it can set up a released time appropriately and can 
perform open control of a draining valve exactly. 

[0020] In the 3rd invention, since a draining valve is not wide opened when a fuel gas 
pressure is below an atmospheric pressure, it can prevent that atmospheric air flows 
backwards in a water recovery tank from a draining valve. Moreover, since a released 
time is shortened so that a fuel gas pressure becomes high and the elimination rate of 
the water from a draining valve becomes quick when a fuel gas pressure is larger than an 
atmospheric pressure, it can prevent certainly that the water in a water recovery tank 
will be completely discharged while the suitable released time could be set up to the fuel 
gas pressure and the draining valve had been opened wide. 

[0021] In the 4th invention, although a released time is determined based on the output 
power of a fuel cell, since the relation between the output power of a fuel cell and a fuel 
gas pressure that a fuel gas pressure becomes high is so that output power becomes 
large, the suitable time amount according to a fuel gas pressure can be set up as a 
released time after all. 

[0022] In the 5th invention, a released time is shortened so that the output voltage of a 
fuel cell becomes large, but since the relation between the output power of a fuel ceil and 
a fuel gas pressure that a fuel gas pressure becomes high is so that output power 
becomes large, after all, a released time will be short set up, so that a fuel gas pressure 
becomes high, and a released time can be set up appropriately. 

[0023] In the 6th invention, although a released time is determined based on whenever 
[ valve-opening / of a pressure control valve ]. since the relation between whenever 
[ valve-opening / of a pressure control valve ], and a fuel gas pressure that a fuel gas 
pressure becomes high is so that whenever [ valve-opening ] becomes large, the suitable 
time amount according to a fuel gas pressure can be set up as a released time after all. 
[0024] In the 7th invention, a released time is shortened so that whenever [ valve- 
opening / of a pressure control valve ] becomes large, but since the relation between 
whenever [ valve-opening / of a pressure control valve ], and a fuel gas pressure that a 
fuel gas pressure becomes high is so that whenever [ valve-opening ] becomes large, 
after all, a released time will be short set up, so that a fuel gas pressure becomes high, 
and a released time can be set up appropriately. 

[0025] In the 8th invention, since the entrance side (upstream) and outlet side 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_.eije 



2005/12/19 



JP.2002-124290.A [DETAILED DESCRIPTION] 



4/10^— V 



(downstream) of a fuel electrode are equipped with a water recovery tank, respectively, 
the water generated in the fuel gas passage of the entrance side of a fuel electrode and 
an outlet side, respectively can be collected on the water recovery tank of the entrance 
side of a fuel electrode, and an outlet side, respectively, and it can prevent certainly that 
excessive water invades in a fuel cell. 

[0026] In the 9th invention, since full open opening area of the draining valve of the outlet 
side of a fuel electrode was made larger than the full open opening area of the draining 
valve of the entrance side of a fuel electrode When both the draining valves of an 
entrance side and an outlet side are controlled to be opened fully, respectively The part 
to which the elimination rate of the water per unit area from the draining valve of an 
outlet side became slower than the draining valve of an entrance side because the 
pressure of the fuel gas of a fuel electrode outlet side became low It can compensate 
with full open opening area having become large, and the water of an almost same amount 
will be discharged from both draining valves in the same released time. Therefore, two 
draining valves can be controlled by the same released time, and control can be 
simplified. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on an accompanying drawing. 

[0028] The whole fuel cell system configuration is shown in drawing 1 . 
[0029] The fuel cell stack 1 of a fuel cell system carries out two or more laminatings of 
the unit cell which comes to insert a solid-state poly membrane (not shown) on a fuel 
electrode (anode lateral electrode) 2 and the oxidizer pole (cathode lateral electrode) 3, 
and is constituted. The fuel gas and air which contain hydrogen, respectively are supplied 
to a fuel electrode 2 and the oxidizer pole 3. By this, it moves in the inside of a solid- 
state poly membrane, and the hydrogen ionized with the fuel electrode 2 contacts 
oxygen, and reacts, and the fuel cell stack 1 generates electricity. In this case, in order 
that a solid-state poly membrane may give ionic permeability, fuel gas and air are in the 
condition humidified moderately, and are supplied to the fuel cell stack 1 . In addition, 
although piping for cooling water is also included in the fuel cell stack 1, in drawin g 1 . 
only piping of a gas system is shown and illustration of piping for cooling water is omitted. 

[0030] The hydrogen storage tank 4 is a tank which stores the hydrogen gas of a high- 
pressure condition. The hydrogen gas from the hydrogen storage tank 4 is decompressed 
by the pressure control valve 5, passes along a circulation system 6 and the circulation 
duct 7, and is supplied to the fuel electrode 2 of the fuel cell stack 1 as fuel gas. In 
addition, between the hydrogen storage tank 4 and a pressure control valve 5, another 
valve for once decompressing hydrogen gas in front of a pressure control valve 5 may be 
prepared. Moreover, you may make it hydrogen gas supply what was generated by the 
fuel reformer from original fuels, such as a methanol and natural gas. 
[0031] In a circulation system 6, the fuel gas passage of the upstream and the lower 
stream of a river of the fuel electrode 2 of the fuel cell stack 1 connects, and the 
circulation duct 7 is formed. The hydrogen gas supplied through a pressure control valve 
5 from the hydrogen storage tank 4 will be mixed with the residual fuel gas discharged by 
the fuel gas passage of fuel electrode 2 lower stream of a river, without being used by 
the fuel cell stack 1 by this, and this gaseous mixture will be supplied to the fuel cell 
stack 1 from the fuel gas passage of the fuel electrode 2 upstream. In addition, the 
pressure of the fuel gas which a pressure sensor 8 is immediately formed in the 
upstream, and is supplied to a fuel electrode 2 of the fuel cell stack 1 is measured. 
[0032] The fuel gas passage of fuel electrode 2 lower stream of a river has branched to 
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the passage which faces to a circulation system 6, and the passage which goes to a 
purge valve 9. When the power output request of the fuel cell stack 1 becomes small 
suddenly and it becomes impossible for the hydrogen in the circulation duct 7 to be 
unable to consume by the fuel cell stack 1 by this, this purge valve 8 is opened and 
excessive hydrogen gas is led to a reactor 10, and since it is made to react with the 
excessive air mentioned later, it is emitted to atmospheric air (after being burned). 
[0033] The fuel gas passage of the fuel electrode 2 upstream is equipped with water 
recovery-system 20A, and the fuel gas passage of fuel electrode 2 lower stream of a 
river is equipped with water recovery-system 20B, respectively. These water recovery 
systems 10A and 10B mention the detailed configuration later with drawing 2 , although it 
is equipment which separates moisture from the fuel gas which circulates the circulation 
duct 7. 

[0034] A compressor 1 1 is equipment which compresses the air incorporated from 
atmospheric air and is sent into an airstream way. After moisture is removed by the 
water recovery system 12. this compressed air is sent into the oxidizer pole 3 of the fuel 
cell stack 1. and is used for the electrochemical reaction within the fuel cell stack 1. 
[0035] The airstream way of the lower stream of a river of the oxidizing agent pole 3 has 
branched to the passage which goes to the water recovery-system 1 3 and compression 
bulb 14 side, and the passage which goes to the air installation valve 15 side. When the 
air installation valve 15 is closed, after the residual air (air from which oxygen was 
consumed by the fuel cell stack 1) discharged from the fuel cell stack 1 is led to the 
water recovery-system 13 and compression bulb 14 side and removing moisture in the 
water recovery system 13, it is emitted to atmospheric air through a pressure control 
valve 14. In this case, the compressed-air pressure of an airstream way can be adjusted 
by accommodation of the opening of a pressure control valve 1 4. Moreover, when 
emitting excessive hydrogen gas 1 0 as mentioned above, the air installation valve 1 5 is 
opened, excessive air is led to the reactor 10 of air installation valve 15 lower stream of a 
river, and it is made to react with the surplus hydrogen from a fuel electrode 2. 
[0036] The structure of water recovery-system 20A is shown in drawing 2 . 
[0037] Although the fuel gas passage of the upstream and the lower stream of a river of 
a fuel electrode 2 is equipped with the water recovery systems 20A and 20B, 
respectively as mentioned above, in the gestalt of this operation, these water recovery 
systems 20A and 20B are the things of the completely same structure. Therefore, 
hereafter, it represents with water recovery-system 20A, and the structure is explained. 
[0038] Water recovery-system 20A is equipped with the inlet 21 linked to upstream fuel 
gas passage, and the exhaust port 22 linked to a down-stream gas passageway. Between 
an inlet 21 and an exhaust port 22. the fuel gas which it had the duct 23 and was 
introduced from the inlet 21 flows a duct 23, and is discharged from an exhaust port 22. 
[0039] A duct 23 is equipped with the diaphragm 24 of a large number arranged in the 
flow direction by the abbreviation right angle. The moisture in fuel gas is removed by 
these diaphragms 24. The water generated in the duct 23 is transmitted to the base and 
slope gutter 25 with which the duct 23 inclined, flows, and is collected from the tank 
opening 26 by the water recovery tank 27. As for the water level of the water 28 
collected in the water recovery tank 27, at least water is detected by the sensor 29. 
[0040] The bottom of the water recovery tank 27 is equipped with a tank drain 30. The 
draining valve 31 is formed in this tank drain 30. Thereby, at the time of the closedown of 
a draining valve 31, water 28 is saved in the water recovery tank 27, and is emitted 
outside by disconnection of a draining valve 31 through a tank drain 30. Closing motion of 
a draining valve 31 is controlled by the controllers (microcomputer etc.) which are not 
illustrated. 
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[0041] A flow chart shows the procedure of closing motion control of the draining valve 
31 with which the water recovery systems 20A and 20B were equipped to drawin g 3 . 
[0042] About the draining valve 31 of water recovery-system 20A, and the draining valve 
31 of water recovery-system 20B. this bulb closing motion control is performed, 
respectively, and is repeated for every (every [ for example, ] 1 0msec(s)) predetermined 
time in an above-mentioned controller. 

[0043] At step SI, it judges whether the timer value To of a subtraction timer is 0, if it is 
not 0, it will progress to step S2, and if it is 0, it will progress to step S4. Here, a 
subtraction timer is a timer which measures the time amount after a draining valve 31 is 
opened wide, as the below-mentioned step shows. 

[0044] At step S2, a bulb disconnection instruction is emitted and a draining valve 31 is 
made into an open condition by predetermined opening (for example, full open). At 
continuing step S3, one unit of subtraction timer values To is subtracted, and a routine is 
ended. 

[0045] On the other hand, in step S4, a bulb closedown instruction is emitted and a 
draining valve 31 is made into a closedown condition. At step S5, the water level Hw of 
the water 28 in the water recovery tank 27 is measured. 

[0046] At step 86, it judges whether the water level Hw measured at step S5 is more 
than the criteria high-water level LimH. By this judgment, if H is more than the criteria 
high-water level LimH, it will progress to step S7, and at least water sets up the initial 
value initT beforehand decided to be the subtraction timer To, and ends a routine. On the 
other hand, if it is not more than the criteria high-water level LimH, it will progress to 
step S8, 0 will be set as the subtraction timer To, and a routine will be ended. 
[0047] Below, an overall operation is explained. 

[0048] By supplying the hydrogen gas (fuel gas) from the hydrogen storage tank 4 to the 
fuel electrode 2 of the fuel cell stack 1 , and supplying the compressed air from a 
compressor 1 1 to the oxidizer pole 3, within the fuel cell stack 1, a fuel cell system 
makes hydrogen and oxygen react, and is generated. In this case, the water generated in 
fuel gas passage (circulator 7) by heat dissipation cooling etc. is recovered by the water 
recovery systems 20A and 20B arranged in the style of [ of the fuel cell stack 1 ] the 
upper and lower sides. Thus, even if the water generated in fuel gas passage by forming 
the water recovery systems 20A and 20B in the upstream and the lower stream of a river 
of the fuel cell stack 1 is generated in any of the upstream of the fuel cell stack 1 , and a 
lower stream of a river, it is certainly collected by one of the water recovery systems 
20A and 20B. Therefore, it can prevent that excessive water trespasses upon the interior 
of the fuel cell stack 1 , and the generating efficiency of the fuel cell stack 1 gets worse. 
[0049] In the water recovery systems 20A and 20B, moisture is removed from fuel gas by 
the diaphragm 23 formed in the duct 22, and this removed water passes along a slope 
gutter 25 and the tank opening 26, and is collected in the water recovery tank 27. The 
water 28 collected in the water recovery tank 27 is discharged by closing motion of a 
draining valve 31 from a tank drain 30. Thereby, the water level of water 28 arrives at 
even a duct 22 at the tank opening 26, a slope gutter 25, and a pan, it flows out of the 
water recovery systems 20A and 20B into a fuel gas passage side, or the moisture 
removal function of the water recovery systems 20A and 20B falls. 
[0050] A draining valve 31 is wide opened, when the water level Hw by which at least 
water is detected from a sensor 29 reaches the criteria high-water level LimH, and when 
the released time initT has passed since this open initiation, the closedown of it is carried 
out. Here, though the draining valve 31 was wide opened by the released time initT over 
the time amount, time amount by which the water 28 which suited the criteria high-water 
level LimH is not altogether discharged from the water recovery tank 27 is beforehand 
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set to it about each of the water recovery systems 20A and 20B. By this, before the 
water 28 in the water recovery tank 27 is exhausted completely, the closedown of the 
draining valve 31 will be carried out. 

[0051] Thus, open control of a draining valve 31 is performed based on that water level 
Hw turned into the criteria high-water level LimH and the released time initT having 
passed since bulb disconnection, and low-water level detection according to a sensor 29 
at least in water is performed independently. For this reason, since it can presume 
certainly, before the water 28 in the water recovery tank 27 is exhausted without 
depending at least for the water with which incorrect detection may produce the timing 
from which water 28 serves as low-water level which should carry out the closedown of 
the draining valve 31 on a signal from a sensor, a draining valve 31 can be stopped 
appropriately. Therefore, it can prevent that the fuel gas which circulates a duct 22 does 
not escape from a draining valve 31 outside, and the output power effectiveness over 
supply fuel gas falls. 

[0052] The gestalt of other operations of this invention is shown in drawin g 4 and drawing 
5 . 

[0053] These operation gestalten differ as compared with the operation gestalt of above- 
mentioned drawing 1 - drawing 3 only at the point determined based on the fuel gas 
pressure (pressure of a fuel gas duct) PH to which the released time of a draining valve 
31 is supplied by the fuel cell stack 1, and are common in other configurations and 
control. Therefore, the following explanation explains focusing on this difference. 
[0054] Pxavving 4 is a flow chart which shows the procedure of closing motion control of 
a draining valve 31. 

[0055] At step S1 1 - step SI 5, processing of step SI of drawing 3 - step S5 and same 
processing are performed, respectively. That is, when the subtraction timer To is not 0, 
(step S1 1) and a bulb disconnection instruction are emitted (step SI 2), the subtraction 
timer To is subtracted, and a routine is ended. Moreover, when the subtraction timer To 
is 0, a bulb closedown instruction is emitted (step SI 4), water level Hw is measured, and 
it progresses to step SI 6. 

[0056] At step SI 6, the pressure PH of the fuel gas supplied to the fuel electrode 2 of 
the fuel cell stack 1 is measured with a pressure sensor 8. 

[0057] At step SI 7, it judges whether the water level Hw measured at step SI 5 is more 
than the criteria high-water level LimH, if it is more than the criteria high-water level 
LimH, it will progress to step SI 8, and if it is not more than the criteria high-water level 
LimH. it will progress to step SI 9. 

[0058] At step SI 8, released-time f (PH) is determined based on the fuel gas pressure 
PH measured at step SI 6, this released-time f (PH) is set as the subtraction timer To, 
and a routine is ended. On the other hand, at step SI 9, 0 is set as the subtraction timer 
To and a routine is ended. 

[0059] An example of function [ for defining a released time based on the fuel gas 
pressure PH ] f (PH) is shown in drawing 5 . A table like this drawin g 5 is beforehand 
memorized in the controller, and is referred to on the occasion of the decision 
(processing of the above-mentioned step SI 6) of a released time. 

[0060] When the fuel gas pressure PH is below atmospheric pressure so that it may be 
illustrated, a released time (initial value initTo of a subtraction timer) is set as 0, and a 
draining valve 31 is not opened wide. It can prevent that a draining valve 31 is wide 
opened by this although the fuel gas pressure which circulates the water recovery 
systems 20A and 208 is below an atmospheric pressure, and atmospheric air flows 
backwards from a tank drain 30. 

[0061] On the other hand, although the value which is not 0 as a released time is set up 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/12/19 



JP.2002-124290,A [DETAILED DESCRIPTION] 

« 



8/10 ^— V 



when the fuel gas pressure PH is more than atmospheric pressure, this set point is made 
so short that the fuel gas pressure PH becomes large. Thus, the elimination rate of the 
water 28 from a tank drain 30 becomes early, and shortening a released time for a 
released time according to increase of the fuel gas pressure PH is based on the ability of 
a short time of the discharge of a complement to be carried out, so that the fuel gas 
pressure in water recovery-system 20A and 20B is large, if the opening of a draining 
valve 31 is the same. 

[0062] As mentioned above, since the released time of a draining valve 31 is set up 
according to the fuel gas pressure PH supplied to the fuel cell stack 1 , closing motion of 
a draining valve 31 is exactly controllable by the gestalt of this operation. For example, 
the fuel gas pressure PH is high, since a released time is shortened when the elimination 
rate of the water 28 from a tank drain 30 is quick, the closedown of the draining valve 31 
is carried out certainly [ before the water 28 in the water recovery tank 27 is discharged 
completely ], and fuel gas is not emitted from a tank drain 30. 

[0063] The gestalt of the operation of further others of this invention is shown in drawin g 

6 and drawing 7 . 

[0064] The gestalten of this operation differ as compared with above-mentioned drawing 
. 4 and the operation gestalt of drawing 5 in that the released time of a draining valve 31 is 
determined based on the output power PW of the fuel cell stack 1 , and are common in 
other configurations and control. 

[0065] Drawin g 6 is a flow chart which shows the procedure of closing motion control of 
a draining valve 31. 

[0066] At step S21 - step S25, processing of step SI of drawin g 3 - step S5 and same 
processing are performed, respectively. 

[0067] At step S26 following step S25, the output power PW of the fuel cell stack 1 is 
measured (it presumes by the operation). 

[0068] At step S27, it judges whether the water level Hw measured at step S25 is more 
than the criteria high-water level LimH, if it is more than the criteria high-water level 
LimH, it will progress to step S28, and if it is not more than the criteria high-water level 
LimH, it will progress to step S29. 

[0069] At step S28, released-time g (PW) is determined based on the output power PW 
of the fuel cell stack 1 measured at step S26, this released-time g (PW) is set as the 
subtraction timer To, and a routine is ended. On the other hand, at step SI 9, 0 is set as 
the subtraction timer To and a routine is ended. 

[0070] In the above-mentioned step 828, an example of function [ for defining a released 
time based on the output power PW of the fuel cell stack 1 ] g (PW) is shown in drawin g 

7 . 

[0071] as for a released time (initial value initTo of a subtraction timer), the output power 
PW of the fuel cell stack 1 increases so that it may be illustrated — it is set up so that it 
is alike, it may take and it may become short (however, an upper limit and a minimum — 
setting — abbreviation — it is supposed that it is fixed). It is made for a released time to 
become short like above-mentioned drawing 4 and the operation gestalt of drawin g 5 , 
since this has the relation to which the pressure of fuel gas becomes large so that the 
output power PW of the fuel cell stack 1 becomes large as a fuel gas pressure becomes 
high. 

[0072] Thus, since the released time according to a fuel gas pressure can be set up also 
by setting up a released time based on the output power PW of the fuel cell stack 1 , 
closing motion of a draining valve 31 is exactly controllable. 

[0073] The gestalt of the operation of further others of this invention is shown in drawin g 

8 and drawin g 9 . 
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[0074] The gestalten of this operation differ as compared with above-mentioned drawin g 
4 and the operation gestalt of drawin g 5 In that the released time of a draining valve 31 Is 
determined based on HVO whenever [ valve-opening / of a pressure control valve 5 ], 
and are common in other configurations and control. 

[0075] Prayyjng 6 is a flow chart which shows the procedure of closing motion control of 
a draining valve 31. 

[0076] By this bulb closing motion control, same processing is performed at other steps 
as compared with bulb closing motion control of above-mentioned drawing 4 only by the 
contents of processing of step S36 and step S38 differing from the contents of 
processing of step SI 6 of drawin g 4 , and step SI 8, respectively. That is, at step S31 - 
step S35, the respectively same processing as step S1 1 of drawin g 4 - step SI 5 is 
performed, and the respectively same processing as step SI 7 and step SI 9 is performed 
at step S37 and step S39. 

[0077] At step S36 following step S35, HVO is measured whenever [ valve-opening / of a 
pressure control valve 5 ], and it progresses to step S37. 

[0078] If water level Hw is more than the criteria high-water level LimH in the judgment 
of step S37, it will progress to step S38, a released time h (HVO) will be determined 
based on HVO whenever [ valve-opening / which was measured at step S35 ], this 
released time h (HVO) will be set as the subtraction timer To, and a routine will be ended. 

[0079] In the above-mentioned step S38, an example of the function h for defining a 
released time based on HVO whenever [ valve-opening / of a pressure control valve 5 ] 
(HVO) is shown in drawin g 9 . 

[0080] as for a released time (initial value initTo of a subtraction timer), the output power 
PW of the fuel cell stack 1 increases so that it may be illustrated — it is set up so that it 
is alike, it may take and it may become short (however, an upper limit and a minimum — 
setting — abbreviation — it is supposed that it is fixed). It is made for a released time to 
become short like [ since the pressure of fuel gas becomes high so that HVO becomes 
large whenever / valve-opening / of a pressure control valve 5 ] above-mentioned 
drawi ng 4 and the operation gestalt of dr awing 5 R> 5 as for this as a fuel gas pressure 
becomes high. 

[0081] Thus, also by setting up a released time based on HVO whenever [ valve- 
opening / of a pressure control valve 5 ], the released time according to a fuel gas 
pressure can be set up, and closing motion of a draining valve 31 can be controlled 
exactly. 

[0082] The water recovery systems [ in / further / the gestalt of other operations ] 20A 

and 20B of this invention are shown in dravying^^^^^^^ . 

[0083] the structure as the gestalt of operation of above-mentioned drawin g 2 where the 
gestalt of this operation is what enlarged opening area rather than opening area at the 
time of full open of water draining valve 318 of water recovery-system 20B (shown in 
drawing 10 (B)) at the time of full open of draining valve 31 A of water recovery-system 
20A (shown in drawing 10 (A)), and the water recovery systems 20A and 20B are the 
same except this point — **** — it is. 

[0084] Thus, having enlarged opening area at the time of full open of draining valve 31 B 
of water recovery-system 20B is based on the following reasons. In the fuel gas with 
which it circulates the inside of water recovery-system 20B rather than the fuel gas 
which circulates the inside of water recovery-system 20A since the pressure is low, a 
pressure becomes low rather than the fuel gas of the part and the fuel cell stack 1 
upstream where the fuel gas of fuel cell stack 1 lower stream of a river was used for the 
reaction in the fuel cell stack 1. For this reason, if the opening area of draining valve 31 A 
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and draining valve 31 B is the same, the discharge from draining valve 31 A will increase 
more than the discharge from draining valve 31 B. Then, opening area is made larger than 
opening area at the time of full open of draining valve 31 A at the time of full open of 
draining valve 31 B. the discharge from draining valve 31 A in the released time same by 
this, and the discharge from draining valve 31 B — abbreviation — since it is made to 
about [ same ], it becomes possible to make a released time the same and to control it 
by draining valves 31 A and 31 B, and control can be simplified. 

[0085] Water [ in / further / the gestalt of other operations ] recovery-system 20of this 
invention A is shown in drawing 1 1 . 

[0086] The gestalt of this operation is common a difference and in respect of others as 
compared with the gestalt of operation of above-mentioned drawin g 1 - drawin g 3 only in 
that at least the water in the water recovery systems 20A and 20B transposed the 
sensor 29 to the high-water-level detection sensor 40. 

[0087] The high-water-level detection sensor 40 consists of a cylinder 41 by which both 
ends were opened wide, and a switch 43 which was held in this cylinder 41 and which was 
installed in the 42 and water recovery tank 27 upper part by floating. By such 
configuration, the float 42 which will float on the water surface if the water surface of 
water 28 reaches a criteria high-water level contacts a switch 43, and this is detected. 
[0088] Thus, as for a sensor, at least the water of this invention detects only one criteria 
high-water level. Therefore, like the high-water-level detection sensor 40, at least water 
can simplify the configuration of a sensor and can plan cost reduction. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web.cgi,eije 



2005/12/19 



JP.2002-124290,A [DESCRIPTION OF DRAWINGS] 1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the block diagram showing the fuel cell system in the gestalt of operation 
of this invention. 

[Drawing 2] It is drawing showing the structure of a water recovery system similarly. 
[ Drawin g 3] It is the flow chart which similarly shows closing motion control of a draining 
valve. 

[Drawing 4] It is the flow chart which shows closing motion control of the draining valve 
in the gestalt of other operations of this invention. 

[Drawing 5] It is the property Fig. showing the relation between a fuel gas pressure and 
the released time of a draining valve similarly. 

[Drawing 6] It is the flow chart which shows closing motion control of a draining valve 
[ in / further / the gestalt of other operations ] of this invention. 

[Drawing 7] It is the property Fig. showing the relation between the output power of a 
fuel cell stack, and the released time of a draining valve similarly. 

[Drawing 8] It is the flow chart which shows closing motion control of a draining valve 
[ in / further / the gestalt of other operations ] of this invention. 
[Drawing 9] It is the property Fig. showing the relation between whenever [ valve- 
opening / of a pressure control valve ]. and the released time of a draining valve similarly. 

[ Drawin g 10] It is drawing showing the structure of a water recovery system [ in / 
further / the gestalt of other operations ] of this invention. 

[Drawing 1 1 ] It is drawing showing the structure of a water recovery system [ in / 
further / the gestalt of other operations ] of this invention. 
[Description of Notations] 

1 Fuel Cell Stack 

2 Fuel Electrode 

3 Oxidizer Pole 

7 Circulation Duct 

20A, 20B Water recovery system 

27 Water Recovery Tank 

29 At Least Water is Sensor. 

30 Tank Drain 

31 Draining Valve 

40 High-water-Level Detection Sensor 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 5] 
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[ Drawing 10] 
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[Drawing 1 1 ] 
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[ Drawing 6 ] 
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[ Drawin g 8] 
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